INVESTIGATIONS ON THE CEMENTATION OF STEEL               7

cemented zones obtained with them. Thus he draws attention to the fact
that ammonium cyanide is, of the various cyanides, the one which, when used
as cement, shows in the most marked degree the inconvenient property of
excessively carburizing the iron, transforming it quite easily into cast iron
instead of steel, while this fact does not manifest itself when barium cyanide
is used. This is because ammonium cyanide is, of all the alkali cyanides, the
one which is the most easily decomposed.

But if Caron was able to feel sure that in the processes of cementation used
the sole agent of the carburization of iron is cyanogen with its compounds, he
had to abandon his theory in some special cases, being compelled to recognize,
for example, that in the cementations obtained by means of pure methane
it is not possible to assume the intervention of cyanides. He maintains,
however, that the hydrocarbons used as cements, on account of their too easy
decomposability, always carburize the iron too much, transforming it into
cast iron instead of steel. Therefore the only compounds capable of produc-
ing in practice a true cementation proper (or a transformation of iron into
steel) are the alkali cyanides, which he considers as " the only compounds of
carbon which are undecomposable and volatile."

Meanwhile Fremy, in a series of memoirs also published in the Comptes
Rendus de VAcad&mie des Sciences, believed that he had been able to establish
by means of a large number of observations that the importance of the func-
tion of nitrogen in the process of cementation was by far still greater than was
attributed to it by Caron, In fact, he believed that he could extend the
results of the earlier researches of Faraday, Schafhautl and Marchand (who
had revealed the presence of nitrogen in steel and in cast iron) and could
show1 that nitrogen is, together with carbon, a necessary constituent of steel,
so that "on peut dire qu'on aciere du fer en Yazotant en presence du carbone,
et qu'on le-dtsaciire en le d&sazotant par Fhydrogfcne." ("One may say that
iron is made steel by absorbing nitrogen in presence of carbon, and that
steel is changed to iron by removing its nitrogen by hydrogen.") Therefore,
according to Fremy the function of the nitrogen of the air in industrial cemen-
tation is not only that of forming volatile and difficultly decomposable alkali
cyanides, considered by Caron as the sole agents of cementation, capable of
"carrying the carbon in a state of combination into the pores of the iron, where
the latter absorbs it in the nascent state," but that more complex one of
simultaneously serving as a vehicle for the penetration of the carbon into the
iron and taking part directly in the formation of the steel, combining with the
iron and with the carbon, "forming a kind of cyanide compound which appears
to be an essential constituent of steel."

The investigations of Fremy, the contents of which are summarized by
the author himself in the phrase "steel is therefore not a simple carbide, but
a nitrogenized-carburized iron," excited the most lively interest among scien-

1 See Comptes Rendus, 1861, ist s.em., p. 626 et seq.